In experiments with mouse adenovirus (MAd), we have reported cytotoxic activity of mouse immune spleen cells (ISC) against M-Adinfected cells that was assayed by inhibition of intracellular viral antigen synthesis (8, 10) and by specific 51Cr release from labeled infected cells (13) . We have also shown that macrophage migration inhibitory factor was produced from ISC upon contact with M-Ad-infected cells (12a). On the other hand, recent reports with lymphocytic choriomeningitis virus (3, (23) (24) (25) , ectromelia virus (6, 14) , vaccinia virus (14, 16) , Friend leukemia virus (2), Sendai virus (4), simian virus 40 (21) , and coxsackie virus (22) and with chemically modified cells (18, 20) have indicated that T cell-mediated cytotoxicity occurs only when the sensitizing and the target cells share all or part of the same H-2 gene complex.
This paper describes the results of experiments that were carried out to characterize the nature of effector cells in ISC responsible for the cytolysis of M-Ad-infected cells, to examine whether nonspecific or specific soluble cytotoxic factor(s) was involved in the cytotoxicity, and to analyze the relationship in H-2 haplotype specificity between the sensitizing and the target cells. Some results have been reported in preliminary papers (10, 11) .
MATERLALS AND METHODS
Mouse strains. In addition to the C3H/He strain described in our previous reports (8, 13) , male 1-to 3-month-old C57BL/6, BALB/c, A/J, AKR and (C3H/He X C57BL/6)F1 mice were used in this study.
120 INADA AND UETAKE perature for 10 min. There was no reduction in viable cells of the nonerythrocyte population by this procedure. Normal spleen cells were prepared from unimmunized mice in the same way and used as a control.
Cytotoxicity test. The cytotoxicity test was carried out mainly by 61Cr release from target cells (13) and partly by inhibition of virion antigen synthesis in infected cells (8) . For the ME-or L-cell target, a longterm (18-h) 5"Cr release assay and, for the lymphoid cell target, a short-term (6-h) 5"Cr release assay were used. The details of the experimental procedures for the 61Cr release assay and for inhibition of virion antigen synthesis have been described (8, 13) . 61Cr release was expressed as the percentage of specific lysis by using the equation described in our previous paper (13) . In the cytotoxicity test in experiments to characterize effector cells in ISC, a ratio of 50 ISC per target cell was preferentially used, because usually a ratio of about 30:1 or more induced significant 5"Cr release from target cells (13) .
Anti-M-Ad immune serum. Anti-M-Ad immune serum was prepared in C3H/He mice by intraperitoneal immunization with a sublethal dose of partially purified M-Ad as described previously (12) . The sera were pooled and inactivated at 560C for 30 min.
Anti-Thyl.2 serum. Anti-Thyl.2 (anti-@) serum was obtained from AKR mice that were immunized with 107 C3H/He mouse thymocytes five times at weekly intervals as described by Reif and Allen (19 
RESULTS
Effect of anti-mouse-Ig serum on ISC. ISC were pretreated with anti-M-Ig serum plus guinea pig complement and assayed for their cytolytic activity against M-Ad-infected ME cells. There was no significant reduction of their cytolytic activity compared with nontreated ISC (Table 1) . Anti-M-Ig serum treatment resulted in about 45% killing of ISC when assayed by the Table 3 .
ISC from immune C3H/He (H-2k) mice that were generated against M-Ad-infected C3H/He (H-2k) cells were shown to be cytotoxic against infected target cells carrying H-2k antigens such as those derived from C3H/He, A/J, and (C3H/He x C57BL/6) F, mice but not against infected target cells derived from BALB/c (H2d) and C57BL/6 (H-2b) mice. They were not cytotoxic against uninfected cells regardless of H-2 haplotypes. Similarly, ISC from immune C57BL/6 (H-2b), mice that were generated against infected C57BL/6 (H-2b) cells were cytotoxic against infected target cells carrying H2b antigens such as those derived from C57BL/6 and (C3H/He x C57BL/6) F, mice, but not against infected target cells derived from mice of other H-2 haplotypes. They were not cyto- a Spleen cells (107) from various mouse strains were infected with M-Ad at an input multiplicity of infection of about 50 PFU/cell. After washing, they were incubated in 5% C02 in air at 37"C for 24 h. Then they were labeled with 10 ttCi of "'Cr in 0.5 ml of phosphate-buffered saline for 30 min at 370C with frequent agitation, washed with MEM three times, and used as target cells. Target cells (2 x 105) were transferred to each test tube and mixed with the effector cells at a ratio of 1:50. After incubation at 370C for 6 h, the supernatants were removed, and their radioactivity was determined. NT, Not tested.
b Target cells from which spleen cells were derived. c Significantly higher than lysis on uninfected cells for the same target/effector ratio (P < 0.001). d Significantly higher than lysis on uninfected cells for the same target/effector ratio (P < 0.005).
Significantly higher than lysis on uninfected cells for the same target/effector ratio (P < 0.01).
toxic against uninfected cells of any H-2 haplotype.
ISC from immune (C3H/He x C57BL/6) F1 mice that were generated against infected F1 cells were cytotoxic against infected cells carrying H-2' or H-2b antigens and not against infected cells of H-2d haplotype or uninfected cells of any H-2 haplotype.
The results in Table 3 indicate that the cytotoxicity of ISC is effective when sensitizer and target cells share all or part of the same H-2 gene complex, but not effective when they are of a different H-2 gene complex. DISCUSSION ISC from C3H/He mice that were immunized with M-Ad about 7 to 10 days before were shown to be cytotoxic to M-Ad-infected target cells (8, 13) . When ISC were pretreated with anti-Thyl.2 serum or antithymocyte serum plus guinea pig complement, the cytotoxic activity of ISC was reduced remarkably, whereas no reduction was observed by the pretreatment with anti-M-Ig serum plus complement ( Table 1 ). The removal of adherent cells from ISC did not affect the extent of cytotoxicity of ISC (Table 1) .
These results indicate that the effector cells in ISC are T cells, consistent with the reports in other virus infections such as ectromelia (5, 6, 14) , vaccinia (15, 16) , lymphocytic choriomeningitis (3, (23) (24) (25) , Sendai (4), and coxsackie B3 viruses (22) .
A possible participation of specific or nonspecific soluble factors, which might be released from ISC upon contact with infected cells or viral antigens, was investigated, because we had detected migration inhibitory factor production by ISC upon contact with M-Ad-infected cells as reported previously (12a). As shown in Table  2 , however, it is very unlikely that these soluble factors were involved in the immune T cellmediated lysis of the M-Ad-infected cells. Although a small amount of IF was detected in the supernatants from the ISC-treated cell cultures, it was comparable to that detected in the supernatants from the normal spleen cell-treated infected cultures and was not enough to (12) .
(ii) M-Ad is not an enveloped virus (9) . (iii) The cytolysis by ISC can be inhibited by antiserum against S antigen(s) of M-Ad-infected cells or anti-H-2 serum which does not contain antiviral antibodies. Also, immunofluorescence staining of S antigen was inhibited by pretreatment of infected cells with anti-H-2 serum specifically (unpublished data).
Recent reports with lymphocytic choriomeningitis (3, (23) (24) (25) , ectromelia (6, 14) , vaccinia (15, 16) , Sendai (4), and coxsackie B3 (22) viruses, chemically modified cells (18, 20) , tumor cells (2, 21) , minor histocompatibility antigens (1) , and H-Y antigens (7) have indicated that T cellmediated cytotoxicity occurs only when the sensitizing and the target cells share all or part of the same H-2 gene complex. These data prompted our exploration of the phenomenon in our M-Ad system with inbred mouse strains, including the H-2 haplotypes k, d, b, the recombinant H-2a (kid), and F, hybrid (k/b). Our results in Table 3 clearly show that the same is true for our M-Ad system and imply that this phenomenon is not restricted to cells infected with particular viruses but rather is a general phenomenon. Our separate experiments have also shown that M-Ad-induced S antigen(s) is closely associated with major histocompatibility antigens in mice. These will be reported in a separate paper.
